, and a cut-away view of the right half of the model is shown in Figure  5b . However, symmetry of the data about the centerline was reasonable, so only one side will be examined in detail. Included are the outboard seat track locations for the left front mass, which is 8 inches from the front edge; the left rear mass, which is 8 inches from the rear edge; and the left front seat leg, which is 4 inches behind the center-line of the section (see Fig. 2 ).
In addition, the velocity of the pelvis of the left dummy is shown for comparison and completeness.
The front and rear velocities were computed from data obtained from accelerometers located on 100 pound lead masses, while the acceleration at the seat leg was not associated with a large mass. From Figure  7 , it is apparent that the rear mass slows down more quickly than the front mass. i; "
Time, s The Dynamic Response Index (DR1) model [13, 14] is another useful indicator of spinal injury. The DR1 model was developed by the Air Force Wright Laboratory to estimate the probability of compression fractures in the lower spine due to acceleration in a pelvis-to-head (eyeballs down) direction, as might be experienced by aircrew during emergency ejection seat operations.
The maximum value of the DR1 for the left dummy was calculated to be approximately 24. Operational data from ejection seat incidents indicates a 50 percent chance of a spinal compression fracture for this DR1 value [14] . 
Load

Analytical and Experimental Correlation
Fuselage, Seat, and Occupant Response
Comparisons between test and analysis will first be made with acceleration responses measured on the large lead masses. In Figure 14 , the two symmetric rear inboard accelerometers on the 100-lb. lead masses are compared with the model predictions.
The left inboard accelerometer exhibits a peak of 50-g while the right inboard acceleration is lower at 43-g. In addition, although the model was symmetric, the left and right rear inboard accelerations are not identical.
The peaks of the analytical data range from 49-g to 53-g. However, both analytical acceleration pulses exhibit a second peak after 0.02 seconds that is considerably higher than in the experimental data. A comparison of the experimental outboard accelerations with the analytical predictions is shown in Figure 15 . In this case, the model predicts the pulse duration well, but over predicts the peak acceleration.
The over prediction in acceleration produces a higher model rebound velocity than is observed experimentally.
Evidently, more energyabsorbing failure and/or damping mechanisms are active in the actual structure than are modeled in the analysis. Also, the dynamic crushing strength of the subfloor foam may differ from the quasi-static loading curve shown in figure 6 due to the trapped air inside the foam. In scaled subfloor dynamic tests, fragments of the foam were noted to explosively break away, which did not happen during the quasi-static loading test. The measured front outboard accelerations are compared with analysis in Figure 16 for the lead masses located on the left and right sides of the fuselage floor. The initial predicted peak is approximately 38-g, which is considerably higher than the measured value of 27-g. After 0.015 seconds the experimental and predicted values are much closer. In Figure 17 , the predicted front inboard accelerations are close to the experimental values for the first 0.010 seconds. However. the experimental data is nearly flat with a relative minimum at 0.02 seconds.
In contrast, the analysis predicts a relative maximum at 0.02 seconds. Despite these differences the fundamental pulse width and shape is comparable for both data and analysis. In Figure 18 , the pelvis acceleration of the ATB model is compared with the left dummy pelvis vertical acceleration response.
Acceleration
As shown in the figure, the ATB model predicted the overall shape, pulse duration, and maximum acceleration quite well. The predicted peak pelvis acceleration was 24-g, as compared with an experimental acceleration that oscillated about 20-g for 0.02 seconds before peaking locally at 30-g. The maximum acceleration predicted by ATB is 24-g as compared with 30-g measured experimentally.
In contrast to the acceleration responses of the large masses and the dummy occupant, the accelerations measured near the seat legs are much more oscillatory in nature. Consequently, a velocity correlation between test and analysis is shown in Figure 19 . Notice that the test and analysis velocities agree quite well for the initial 0.005 seconds.
Also notice that the predicted velocity response shows more oscillatory behavior.
Both the experimental and the analytical data indicate that the velocity goes to zero before 0.03 seconds. The experimental velocity does not indicate much rebound after crossing zero, whereas the analytical velocity rebounds to a maximum of about 70 in/s. Now that the velocity trace for the floor has been examined, the next step is to examine the seat leg floor accelerations in Figures 20 and 21 .
As might be expected, the initial peak acceleration is well matched. However after the first peak, the agreement is not as well defined. Time,s Fig. 18 . Measured left dummy pelvis vertical acceleration compared with the Dytran/ATB predicted pelvis acceleration.
Structural DeJormation
Motion picture data selected from frames taken at approximately 0.0025-second intervals (400 frames/second) are compared with the model behavior in Figures 22 The comparison of the side-view camera frames with the predicted motion is shown in Fig. 23 . Note that both the test and model show the front of the section pitched down by 4 degrees at 0.05 seconds. Also, by 0.07 seconds, the section is approximately level again. The center of gravity of the section and model were both located longitudinally in the center.
The front-end downward pitch is caused by the action of the seats and dummies.
Since the load path of the dummies is through the crushable energyabsorbing seats, which are actually load-limiting devices, the downward force applied to the floor by the seat legs is lower than if a rigid seat had been used.
Consequently, since the seats and dummies are behind the center-ofgravity, a counter-clockwise pitching moment results. The motion of the seat can be seen in both the front and side views in Figures 22 and 23 , respectively. In the front view, one can observe the two rear side braces of the seat bending outward.
Acceleration
At time t-0.07 seconds the seat has essentially bottomed out and the dummies are very close to the floor. Close-up pictures of the right JAARS seat taken post-test are shown in Figure 24 . The deformation of the S-shaped front seat legs and the support strap can be clearly seen in the pictures.
The front frames of the JAARS seats were originally 10 inches above the floor, while the rear horizontal seat frames were 9.5 inches above the floor. After the test, the permanently-deformed comers of the front seat measured from 5.15-to 5.6-inches above the floor, while the rear frame comers measured from 6.875-to 7.65-inches above the floor. Thus the front of the frame stroked about 5 inches for the right seat and about 4.5 inches for the left seat, while the back of the right seat stroked about 2.5 inches and the back of the left seat stroked about 2.0 inches.
Recall from an examination of the lumbar load curves in Figure 13 , that the dummy in the right seat did experience a smaller peak lumbar load, which is consistent with the seat stroking data. 
